Expression and electrophysiological characteristics of P2X3 receptors in interstitial cells of Cajal in rats with partial bladder outlet obstruction.
WHAT'S KNOWN ON THE SUBJECT? AND WHAT DOES THE STUDY ADD?: In the urinary bladder, histological studies suggest a network of functionally connected interstitial cells of Cajal (ICCs) are located between the urothelium and sensory nerve endings, which might transfer signals directly between them. Purinergic P2X3 receptors may play roles in the micturition reflex pathway, and its expression profiles in ICCs could be altered in urinary bladder dysfunction. The present experiments showed a novel time-dependent P2X3 receptor up-regulation in ICCs in an experimental rat model of partial bladder outlet obstruction. To investigate the expression and electrophysiological characteristics of purinergic P2X3 receptors in interstitial cells of Cajal (ICCs) at different time points after partial bladder outlet obstruction (PBOO) in rats. In all, 48 female Sprague-Dawley rats were randomly divided into four groups: 4, 6 and 8 week PBOO groups and sham-operated controls. At 4 weeks after surgery, cystometry was performed to investigate bladder function in vivo. Subsequently, the rats were humanely killed at 4, 6 or 8 weeks and the bladders were harvested for measurements. P2X3 expression in ICCs of bladder was investigated by immunofluorescent staining. The level of P2X3 mRNA was detected by reverse transcription-polymerase chain reaction (RT-PCR). Inward currents in corresponding ICCs after PBOO were investigated electrophysiologically. Cystometrography showed a valid increase in maximum detrusor pressure in rats subjected to PBOO. The bladder weight in the PBOO group was significantly higher than that in the control group. In contrast to sham rats, there was a significant increase in the intensity of P2X3 staining in the ICCs in all PBOO groups. C-kit labelled isolated ICCs were strongly stained with the P2X3 antibody. RT-PCR showed that the expression of P2X3 mRNA was significantly up-regulated at 4, 6 and 8 weeks in the ICCs from the PBOO rats. In the ICCs, the mean peak amplitude of inward currents was significantly increased in the PBOO groups compared with the control group. The expression of P2X3 receptors showed a time dependent up-regulation in the ICCs of the bladder in rats with PBOO. PBOO induced the potentiation of P2X3 receptors function, as evidenced by α, β-methylene ATP-enhanced inward currents in the ICCs of the rat bladder.